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TIpemeJJ.HH pan
,l(OPMAHTHOCT H KJlHJAlhE CEMEHA - MEXAHH3MH,
KJlACllcI>HKAQllJE II IIOCTYIIIJ;II
M3BO,ll: I13HOCI1 ce np06J1eMaTI1Ka onnosceaor KJll1jalha 113alBaHOr PalJlI1QI1TI1M TI1-
nOBI1Ma ,nopMaHTIIOCTI1 11 TpeTMa1l11 sa npeaaaanaxen,e ,nopMaIlTIIOCTI1. Y axryen-
HOj pacannasxoj npaKCI1 y Cp611jl1 11 QpHOj Iopa HeKI1 on Onl1CaHI1X rperxana cy
rrornyuo Hen03l1aTI1. Ilocefina na)l(lha nocnehenaje npl1Mell11 HOBI1X MeTO,na, xao
lIITO cy rona cTpaTI14JI1Kal.\l1ja, TpeTMaHl1 4JI1TOXOpMOHI1Ma, cl1MYJlal.\l1ja noscapa..
KJhYQHe pe-nt: ,nopMaIlTIIOCT, CTpaTI14JI1Kal.\l1ja, cKapl14JI1Kaul1ja, 4JI1TOXOpMOIlI1
SEED DORMANCY AND GERMINATION - MECHANISMS, CLASSIFI-
CATIONS AND PRACTICES
Abstract: Delayed germination, which results from various types of seed dorman-
cy, and presowing treatments for overcoming dormancy is dealt with. In the present
nursery practice in Serbia and Montenegro, some ofthe described treatments are
completely unknown. Special attention is paid to the implications ofnew methods,
such as naked stratification, phytohormone treatments, fire simulation etc.
Key words: dormancy, stratification, scarification, phytohormones
1. YBO,n;
1.1. KOHI..etrr ~opMaHTHocTH
MHpOBaI-be Yqm3HOJIOmjH 6MJDaKa ce MO)l(e renepanuo )J,eqmHHcaTH xao rrpas-
peueao O)J,CyCTBO BHJJ.JbHBHX 3HaKOBa pacra If passaha 6HJIO xoje crpyxrype 6HJbKe xoja
canpacnMepHcTeM 6e3 063Hpana JIlf $aKTOp KOjlfasasaaa OBe npovene npnnana rpyna
cnonannsax (eKOJIOllIKHX) ana YHYTpallIlhHX ($H3HOJIOllIKlfX) $aKTopa.Y ceueuapcrsy,
raxohe, TepMlfH MHpOBalhe 03HaQaBa O)J,CyCTBO 3HaKOBa xnajau.a ceuena, MeljyTlfM, aKO
cy eKOJIOlliKH $aKToplf nOBOJbHlf, a xnajan,e nsocraje OHJJ.a ce nojaaa Ha3HBa .n;OPMAH-
THOCT. O)J,HOCHO, KaJJ.a KJIHjaBo cejae(cene ca cnocofiaomhy JJ.a npOKJIHja Hpaasaje ce
y 6HJbKY) He KJIHja y nOBOJbHHM yCJIOBHMa cpeznme (nOBOJbHa anara, TeMneparypa 11
npHJIHB KHceOHHKa) csrarpa ce JJ.opMaHTHHM.
op Muxauno Fptiuh, 6aH. npoibecop. Illyuapcxu ipaxynmem Ynueepsumema y Beoepaoy, Beozpao
25MHxalUJO rp6Hh -_ .
,n:opMaHTHOCT ceueaaje BHIlIe OLl MHpOBatba eM6pHOHa y cesreny H MO)l(e na yx-
JbyqH H npenaaax 6HJbKe H3 eM6pHOHaJIHe <pa3e passoja xajyBeHHJIHoj <pa3H KJIHjaBua,
OLlHOCHO LlopMaHTHOCT ce OLlHOCH aa 6HJIO KOjH neo eM6pHOHa HJIH KJIHjaBua, yxrsysy-
jyhn sacroje y eJIOHraUHjH 6HJIO sopeua HJIH nanseuaor nena,
TepMHHOJIOmja LlopMaHTHOCTH, xojy cy npeLlJIO)l(HJIH Lang Hcapaznraun(1987),
MO)l(e ce npliMeHIITIi aa 6IIJIO KOjH 6IIJbHIIneo na II aa ceste:
EKO,n:OPMAHTHOCTje MlipoBalhe H3a3BaHO yrnuajea jenner IIJIII BHlIIe eKO-
JIOlIIKIIX <paKTopa;
TIAPA,n:OPMAHTHOCTje MHpoBalhe H3a3BaHO <pH3HOJIOlIIKIIM <paKTopHMa IIJIII
6HoxeMHjcKliM CHrHaJIHMa nOpeKJIOM BaH nopvaurne
crpyxrype. AnlIKaJIHaLlOMHHaUlija je npHMep sa TO, a
xanaje ceue y naraa.y, KOHTPOJIa aKTHBHOCTH eM6p1I0-
ua MO)l(e na Llolje H3 nexe OLl oxpyxcyjyhax CTpyKTypa.
Oaaj 06JIHK LlopMaHTHOCTH norsphyje ce HOpMaJIHHM
KJIlijalheM eM6plIOHa eKCnJIaHTHpaHor H3cexeaa;
EH,n:O,n:OPMAHTHOCTje MHpOBalhe LlHKTHpaHO <p1I3IIOJIOlIIKHM <paKTopliMa y
caxtoj CTpyKTypH xoja je nopsranraa. Mnposaa,e nyno-
rsaxa MO)l(e ce CMaTpaTH OBaKBHM npHMepOM, a KOLl ce-
MeHa aKO eM6pHOH excnnaarapaa 1I3 oxpyxyjyhuxTKH-
sa Hepacre II Hepaaanja ceo
Ceve aehmre BpCTa npseha H )l(6ylha noxasyje H3BeCTaH crenen LlopMaHTHOCTII,
jepje xnajaa,e peTKO rrornyao xax Hsan cy yCJIOBH saxnnjaa,e IILleaJIHH. TIOlIITO BeJIIiKH
6poj BpCTa yMepeHor nojaca nJIOLlOHOCH H OCHna ce xpajea aereraunje, cexte 6H, xana
LlopMaHTHOCTH He 6H 6HJIO, no orranarsy BpJIO 6P30 IICKJIHjaJIO Y nOBOJbHIIM YCJIOBIiMa
nyrux, TOnJIHX H BJIa)l(HHX jecena, a LlOJIaCKOM npBIIX Mpa3eBa neonpeersenn nOHIiK 6H
6HO necerxosaa. )l;opMaHTHocT ceaena, crora, rrpencraarsa 6HOJIOlIIKII aLlanTIIBHH Mexa-
HH3aM npanarohaaas,a lJ,HKJIyca paasoja ce30HCKliM npoaenaaa cpenaae, xao lIITO je 110-
rpefia xnaheaa TOKOM 3HMe KOLl HeKIiX BpCTa 1I3 yvepenor nojaca, IIJIH ncnapaa,a HHXII-
6HTopapacra 1I3 ceuersaae nOqeTKOM KlIlIIHe cesoae KOLl HeKHX nyCTHlhCKIiX BpCTa. He-
TOBpeMeHO, LlopMaHTHOCT qeCTO npencraarsa BeJIIiKY CMeTlhY I1pH pa3MHO)l(aBaI-bY THX
BpCTa y pacannaxy.
KOLl HeKHX BpCTa aLlamHBHH MeXaHlf3aM ce omena y COMaTCKOM nOJIl-lMOP<PH3MY
cesseira 1I3pa)l(eHOM Kp03pa3JIHqHTy cnpeMHOCT na ceue KJIHja. TaKO KOLl pona Alopecu-
rus y IICTOM xnacy jaarsa ce nopxanrao ceue, ceae xoje KJIHja OLlMax no LllIjacnopH H
BIIBHnapHO ceMe(xoje HCKJIlijaBa y ioracy), KOLl pOLlaXanthium y nJIOLlY cy nsa cesiena
OLl KOjlIX jenno KJIHja IIcTe, a npyro aapezme IIJIH napenanx ronjma, LlOK Chenopodium
album HMa nne BpCTe spaa xoja cePa3JIHKyjy no 60jH CBeTJIHja xoja xnnjajy OLlMax II TaM-
HHja- nopvatrrua. Pa3JIHKe y LlIIHaMHlJ,H xnnjaaa KOLl pa3JIHqHTO nHrMeHTHcaHHX spua
upnor fiopa yxasyjy na sroryhy nojasy nOJIHMop<pH3Ma seaanor sa LlopMaHTHocT H KOLl
LlpBeHaCTHX spcra (G r b i c , 1993).
26)J,opMaHTHOCT 11 KRl1jalhe cevexa - MeXaHI13MI1, KRaCl1lpHKalll1je H IlOCT)'1l1l11
MHTeH3HTeT .lI,OpMaHTHOCTH 3aBHCH OA CTapOCTH, yCJIOBa HCXpaHe H caatinesaa.a
BO.ll,OM MaTWme 6HJbKe, KaO H OA KJIHMaTCKHX ljJaKTOpa TOKOM caspeaaaa ceuena. KOA
HeKI1X BpCTa BHlIIe TeMneparype TOKOM sereranaje MOry na annyxyjy .lI,y6Jby
AOpMaHTHOCT KOA CBe:>Ke casymsenor ceueaa Hero IIITO je y06WIajeHO. Taxo, crenen
AopMaHTHOCTH MO:>Ke na ce Melha OA ronane AO rozraae sa HCTOM JIOKaJIHTery, aJIH H na
pa3JIWmTHM JIOKaJIl1TeTHMa TOKOM HCTe rOAHHe. KOA HeKHX BpCTa AopMaHTHOCT cesreaa
MO:>Ke na sapapa y 3aBHCHOCTH OA reorparpcse pacrrpocrpan.eaocrn BpCTe.
Caxynrsau.ea, nopanov H yCJIOBHMa CKJIaAHIIITelba ce qeCTO MOry nOCTHnH H He-
raTHBHI1 H rr0311TI1BHH eljJeKTI1 aa HHTeH3HTeT AopMaHTHOCTH. KOA BpCTa ca cpemse H3-
pa:>KeHOM nopaanruomhy ceaena (Acer negundo L.) AopMaHTHOCT ce MO:>Ke npesaaaha
CyBHM CKJIa.ll,HIIITelheM (N i k 0 I a e va, 1977). KOA KJIeHa H nana .lI,OpMaHTHocT ce MO:>Ke
npesasaha paHHjHM cakyrmaisea H HeO.lJ.lIO:>KHOM ceTBOM. Hexe spcre Mory na passajy
cexynnapny AopMaHTHocT aKO ce l13JIO:>Ke HH:>KHM HJIH BHIllHM TeMrreparypaMa OA OHe
xoja je norpefiua aa HHTeH3HBHO xnajaa,e. Y Be3H ca THM cexynnapaa AopMaHTHOCT ce
MO:>Ke CMaTpaTH 6HOJIOIllKHM aAarrTHBHHM MexaHH3MOM na HeOqeKHBaHe HerrOBOJbHe
yCJIOBe cpeznme. Ilpesra Macdona Id -y (1986), nopen AopMaHTHocTH H3a3BaHe Herro-
BOJbHHM <l>aKTopHMa cpenane TOKOM xnajarsa, cexyunapna AopMaHTHocT MO:>Ke na 6YAe
HH):(yKoBaHa H HerrOBOJbHHM ljJaKTopHMa cpennne (na npavep HHCKOM BJIa:>KHOlIIny) TO-
KOM CKJIaAHIIITelha cesrena.
1.2. Kparax paanoj H~eje ~opMaHTHocTHcesrena H orxnarsarsa IbHXOBHX
CMeTIbH
MaKO nacarsa Teotppacra (285 rr.H.e) 0 TeIllKOM pa3MHO:>KaBaIhY py:>Ke ceMeHOM
norsphyjy nosaaaan,e npofineua .lI,OpMaHTHocTH, nyro, qaK H TOKOM XX sexa, BJIa.ll,aJIO
je MHIIIJbelbe .lI,a ceste soje He KJIHja y nOBOJbHHM YCJIOBHMa, l1JIH HMa rapjry cesrea.asy
l1JIH, aKO ce OBa yKJIOHH a He .lI,ol)e .lI,O xnajaa.a, HMa CMalbeHO nysen,e "...cneuujanuoe
cmuuynauca «nujan.a' (Crocker, Barton, 1953). Ca npyre crpaae xpajev XIX sexa
y nauroj crpy-nroj nureparypa np06JIeM ce He.ll,OBOJbHO npeunsao HAeHTHljJHKYje, aJIH ce
npennaxy a.ll,eKBaTHI1 nocrynua. AHOHHMHH ayrop (1875) name 0 ceTBH 6arpeMa, l1.l1,eH-
Tl1ljJl1KyjynH rrp06JIeM .lI,OpMaHTHOCTI1 ceuea.axe 11 yxasyje aa npeaasanaxeu,e OBe CMeT-
Ihe: "CeMe 00 tiaepeua «ao uimo 3HaMO, 6PJlO je mepoo, sauimo ea CJleOenUM H(lllUHOM
yuexiuamu ean.a; ceueuemeuoy mueats U 06a} y KaK6Y npocmpauy uuuujy na mo ouoa
epyhou 6000M nonujeuo U noxpujeao muean. ca uaxou UJlU nOKp06/.{eM, oa napa ceue
Kp03 npohe, Kao 600a oeaouu, MO:JICe ce ceue sa cejane ynompe6umu. Hcmo 06aKOean.a
nocmynamu u ca CeMeHOM oo eneausuje",
MCTa np06JIeMaTHKa aa Benl1 6poj spcra rperapa ce y nanncy .Flpanpeua lIIyMC-
xor ceuersasa xnajan.e" (Anonymus, 1883/a), me ce " ...uumaouuua .Tescaxa" U3110CU
paojeouoe npaxmuuapa KOjU ce y 6eJ1UKO tiaeu eojeteeu open-a sa oepaoy, ymephueasee
nymeea, aneje, umo,", 3a BpCTe ca JIaKIIIHM 06JIHKOM .lI,OpMaHTHOCTH eM6pHOHa rrperropy-
qyje ce na ce ceue "...0P:JICU sa 24 uaca y unaxoj 600U, 3amUM ce ueuca ca 6Jla:JICHUM
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neCKOM Una KaK60M 3alUlOHUmOM uecmy HaCJlaJICe sa 30 CHMm. y 6UCUHY; HO oa ce He6u
006UUle sazpejano U oa 6u 6wIO Y6eK noojeouaxo 6Jla:JICHO, eansa ea 6ap C6aKOz opyeoe
oaua npecnazamu. 'IUM ce ua ceueuy npuueme 6ene mauxuue, xoje noxasyjy oa ceue
nouun.e «nujamu OOMa ce nauecmy zoe he ce cejamu, npeua«pynuohu ceuetea, «anpaee
oy6fbe WlU nnuhe tipasouue, «oje ce 3amUM 0060fbHO nonujy U ceue ouoa y fbUX noceje,
jaue WlU cnatiuje 3eMfbOM notcpuje U tipasouue nomanxajynehuua 00 epatiynso",
3a BpCTe ca jaxoa nopvaaruourhy eM6pl10Ha (KJleH) I1JlI1 ,nBOCTpyKOM ,nopMaHT-
HOIIIhy(rpa6, 6eJll1 rnor) ayrop npenopysyje na ce " ... 060 ceuetee HaCJlaJICe y 3eMfbU ua
CJl0600HOM uecmyy 6UUle cnojeea U Kaoje 006en jaxa cytua 3(JJlU6a, na ce mex uoyhee
nponeha unu jeceuu npunpeua no np60M uanuuy",
.Hecueypue cy Usauemueuemooe, «oje ce uetuhe X6(JJle, oa ce ceue ca mepoou
OnlIOM, uajnpe CJlaJICe Uy «omapuue Uuehey monno ~y6pe, a maK6U cy Uuauuuu, oa ce
ceue MO'IUy 600U ca pa3HUM«ucenuuaua. jepje 060 Ujeouo u opyeo meuucoyoecumu a
aKO ce ootipo fie yoecu, nocao fie epeou. CJlYJICenu ce 06UMuemooaua U nauunuua, MU
uecmo MO:JfCeMO oa yZyUlUMO KJlUt{UflY uoh ceuetea. eoexao onem fie MOJICeMO HU oa je
noxpeueuo, me mateo uu ua KOjU Ha'lUH fie nocmuxceuo uono CMO xmenu".
I1cTe ronane cpehe ce 11 xnarrax.Flpayroroarsaaaa,e KOIIITl1ua on IlIJbI1Ba sa ceja-
rse" (Anonymus, 1883/6) y KOMe ce ynpaao onncyje nocrynax ronne crparmpmcauaje
xao BpJlO e{!mKacaH: "YMapmyueceuy ean.a y uetcou «otuapy ua OHypacnpocmpemu sa
3 npcma sopaeo cumau necax; npetco 060za uemyhe ce sa 2 npcma cnoj xotumuua, na
onem O3Z0 necax U C6e mateo, dOK ce ua oeaj uauuu C6a KOJlU'IUfla «otumuua fie yp06U.
Cauoy« WlU«otaap, tcaa ce 06aKO ucnyuu, sasona cey monno ~y6pe Uoueeuo uajuan-e 3
nym ootipo ce nOJlU6a. Ilocne 3 do 4 ueoen-e «oiamuue ce useaoe U ouaxo c neCKOM no-
uetuaue cejy ce, na pesynmamY6eK noeonsan tiuea',
Y ,noMahojcaapesreaoj mrreparypn 113 06JlaCTI1 ceneaapcraa IIIyMCKI1X 11 yxpac-
HI1X 611JbaKa npofineuy ,nopMaHTHOCTI1 ce He npnnaje ,nOBOJbHO saasaja, a qeCTO ce, jom
ysex He,nOBOJbHO npeuasno l1,neHTI1<pI1Kyjy Tl1nOBI1, a noaexan ce npennascy 11 neanex-
BaTHI1 nocrynua aa orxnaisaae KOHKpeTHI1X CMeTI-bI1.
Petr0vic (1952), TaKO, onncyje cexte xoje nyro Jle)l(l1 y 3eMJbl1 (6e3 ynorpeoe
TepMI1Ha AopMaHTHocT) 11 xao y3pOK HaBOAI1 casro nenponycny ceven-a-ry, Kao Haql1H
orxnan.au,a OH HaBOAI1 BOAY 11 KI1CeJlI1HY, a KO,n cexena;... «oje dyzo U6PJlO dyzo JleJICu..."
npenopysyje cTpaTI1<pI1KaUl1jy He rroMl1l-byhl1 crarse eM6pl10Ha xao y3pOK sa npaaeny
onor nocrynxa. TepMI1H ,nopMaHTHocT cevena KO,n Hacnpau yBOAI1 StiliII0vic (1977).
RegeII t (1980) nopen HenporrycTJbI1BOCTI1 ceaersaxe 11 yayrpannser cran.a eM6pl10Ha,
yspoxe AopMaHTHocTI1 BI1AI1 11 Y HeA03peJlOCTI1 11 crapersy ceveaa, AOHeKJle rrOI1CTOBe-
hyjyhl1 HI1CKY xnajasocr 11 nopaarrmocr, KOA Stili II 0vica (1985) TOnJlO-XJla,nHa CT-
paTI1<pI1KaUl1ja ce npenopysyje caste sa BpCTe ca AopMaHTHoM CeMel-baqOM 11 eM6pI10HOM,
,nOK ce He rrOMI1l-be xao OCHOBHI1 nocrynax sa MOP<P0JlOIlIKO-<p113110JlOIIIKY ,nopMaHTHOCT,
OAHOCHO He uaaonn ce ronna crparmpaxauaja xao neo KOjl1M ce CTI1MYJlI1IlIe Pa3BOj He-
A03peJlOr eM6pl10Ha.
28,nopMaHTHOCT 11 Kfll1jalbe CeMeHa - MeXaHI13MI1, KflaCI1l\!I1KaUl1je 11nocrynua
Isaj ev JiI capanaaua (200I) HaBOJ(e <P0PMaJlHO serapa rnrra J(opMaHTHOCTJiI:
J(opMaHTHocT ceveisase (1), J(opMaHTHocT eM6pJilOHa (2), J(BOCTpyKY J(opMaHTHocT (3) JiI
IlpJilCyCTBO JilHXJil611TOPHJilX MaTepJilja (4). Ilojax nnocrpyxe J(opMaHTHOCTJiI ynorpefirsaaa
ce caao aa Mop<ponoIllKo-<pH3HonoIIIKY nopuanrnocr; a HeHsa 6Hno xojy KOM6Ji1HaUJiljy
OCHOBHJilX ranosa, na ce HeBJilJ(JiI pasnaxa 113Me1)y J(opMaHTHOCTJiI eM6pJilOHa (2) JiI J(BOCT-
pyxe J(opMaHTHocTH (3), qJilMe ce CBe CBOJ(H aa J(opMaHTHocT ceaersase, J(opMaHTHocT
eM6pJilOHa JiI neurro IIITO noncehaaa JilHXJil6Ji1TOpHy J(opMaHTHocT (nonycnoaoxr na ce HH-
xH6HTopHe MaTepJilje seayjy aa COqHH OMOTaq). Aa.n,e rpenrxe ncnorsaaajy ce Hy aasohe-
Ihy HeaJ(eKBaTHJilX npcra xao npanepasa oztpehene rnnose, Ila TaKO Jug/ans JiI Acer cam-
pestre HMajyJ(opMaHTHy ceaersasy, a rnenaxaja HeMa? Ayropn npenopysyjy panajy 6e-
p6y sao HaqJilH rrpeaaaanaxeua J(opMaHTHOCTJiI ceaersase, ana He JiI xao nofiap HaqJilH sa
npeaaannaaerse Te)KJilX 06nHKa J(opMaHTHOCTJiI (<pJil3HonoIIIKa, XeMJiljcKa, KOM6Ji1HOBaHa).
Hcrospexeao y csery je nocnemsux ronnaa rrocrarayr suasajaa nanpenax aa
IlOJhY npoysaaan.a MeXaHJil3aMa .u:opMaHTHOCTJiI, xao JiI aasnaa IhJilXOBOr orxnarsau.a. Kao
nocnennua osora OJ(p)l(aH je 1994. ronane y KOPBaJlHCY (Corvallis, Oregon, USA) IIpBH
Me1)yHapoJ(HH cHMn03HjyM 0 .u:opMaHTHOCTJiI 6HJhaKa (The 15t International Symposium
on Plant Dormancy) na KOMe je najseha 6poj panosa 6Ji1o H3 06nacTJiI J(opMaHTHOCTJiI ce-
MeHa (L ang , 1996). OBaKBo craa.e reopnje H npaxce JiI aenaxa pacsopax y ycsajarsy
HOBHX JilJ(eja aa rrorsy .u:opMaHTHOCTI1 cesrenaHlherOBororxnan.arsa, xao JiI oCKYJ(He HH-
<popMaUl1je y uatuoj yu6eHJilqKoj nareparypn 6Ji1ne cy IlOBOJ( sa osaj pan.
2. KJIACH<I>HKAqIIJE THllOBA ,lJ;OPMAHTHOCTH CEMEHA
JeJ(HY OJ( npBHX npenasaajax KnacH<pHKauHja naoje Crocker (1916). OH nop-
MaHTHOCT onncyje xao pe3yJITaT:
1. aespenor eM6pHoHa;
2. uenponycrrsaaocra OMOTaqa cexeaa sa BOJ(y;
3. MeXaHHqKOr ornopa OMOTaqa KOjH cnpesasajy pacr eM6pHOHa;
4. cnafie nponycrrsasocra OMOTaqa aaracose;
5. MeTa60nHqKe finoxazteeM6pHoHa sa qHje orxnarsarseje IlOTpe6Ha;
a. CBeTnOCT;
6. xnaherse;
6. KOM6Ji1HauHje HaBeJ(eHHX yspoxa;
a npenosaaje JiI
7. cexyunapny J(opMaHTHocT.
Y xnacnrpaxauaja Hartmann-a JiI capananxa (1964) JilMeHyjy ce TJililOBU J(0P-
MaHTHOCTH MaJ(a nonasa no Jil3BeCHOr nojenaocraan.en.a. AopMaHTHocT eM6pHoHa 06y-
XBaTa BJilllle yspoxa: aespenocr HMeTa60nHqKY finoicanyeM6pJilOHa, a J(opMaHTHocT OMO-
rasa: aenporrycrrsnsocr OMOTaqa ceveaasaBOJ(y Hracose xao JiI MeXaHJilqKJiI ornop OMO-
rasa pacry eM6pHoHa (rafierra 1).
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Tafiena 1. KJlaCmpl1Kaul1ja TI11l0Ba ,ll0pMaHTHOCTI1 ceueaa (Hartmann et al., 1964)
Table 1. Clasification ofseed dormancy types (Hartmann et al., 1964)
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Table 2. Clasification of seed dormancy types (Ni kolaeva, 1977)
THn08H ErJorEHE
)l,OPMAHTHOCTH (A)
TYPES OF EXOGENOUS
DORMANCY (A) THn08H EH)l,OrEHE )l,OPMAHTHOCTH (8, C)
U3a3BaHe lJlU3UQ"UM UJIU TYPES OF ENDOGENOUS DORMANCY (8, C)
xeMujc"uM oco6uHaMa
cnOJhaWIhUX OMOTaQa
.._-.._---- ceMeHa f-.
._.--_.~------_.._.~---_.
c:J>M3MLJKA (Aph)
PHYSICAL (Aph) c:J>M3MOJIOlilKA (C)
I1JlI1 "TBP,110 ceuc" MOPc:J>OJIOlilKA (B) PHYSIOLOGICAL (C) cuan.ena
KyTI1KyJll1311paHI1 OMOTa'l aKTI1BHOCT eM6pl10Ha + CMaIbCHa
cnpeuana nponop BOlle 11/I1JlI1 MORPHOLOGICAL (B) pasvena racona (c:J>MM)
raCOBa,110 eM6pl10Ha HCPa3Bl1jCH CM6pl10H KOjl1 lJll13110JlOlIlKI1 I1HxI1611pajyhl1 ----
XEMMJCKA(Ach)- Mopa ztanospnm pacr 11
pasaahe (jaan,a ce caxo y MeXaHI13aM JIAKA(flJII1TKA)(CI)
CHEMICAL (Ach) KOM6I1Hal\l1jl1 ca JlPYIHM
SHALLOW(Cj ) , CPE,ll;IhM
KO,ll CyBI1X ucnyuajyhax Tl1nOBI1Ma)
I1HTEH3MTET (Cz)
11JIO,llOBa 113a3BaHa INTERMEDIATE (Cz), TElilKA
Ilpl1CyCTBOM I1HxI1611TOpa y (,ll;YEOKA) (C]) DEEP (C])
llcpl1Kapny -_.--
---MEXAHMLJKA(Am) MOPc:J>Oc:J>I13I10JIOlilKA (B-C) MORPHO-PHYSIOLOGICAL
MECHANICAL (Am) (B-C) KOM6mIaUl1ja nepaasajenor cM6pl10Ha 11 c:J>MM(B-C j ) (B- CTpyKTypC xoje oxpyscyjy
Cz) (B-C])(B-Ce]) KOM611HaUl1ja ucpasaajenor eM6pl101Ia 11 c:J>I1M eM6pl10H cy MCXaHI1'1Ka
csrcru,a IberoBoM pacry pacra elll1KOTI1Jla
• Kon BeJlI1KOr 6poja BpCTa ceue noxasyje KOM611HoBaHy JlOpMaIlTHocT, IlpeJlCTaBJbeHY pa3JlI1'II1-
TI1M KOM611HaUl1jaMa TI11l0Ba excrepne 11 I1HTepHe JlOpMaHTHOCTI1. Ha npl1MCp, KOJI ceveaa CI1THO-
JlI1CHe nane lJll13110JlOlliKa JlOpMaHTHOCT (C3)yapyxenajc ca lJlI1311'1KOM (Aph).
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Tafiena 3. Knacmpaxauaja THIIOBa ,D.opMaHTHOCTH ceaesa (Hartman n et al., 1990)
Table 3. Clasification of seed dormancytypes (H artmann et al., 1990)
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Nik 01aev a (1977) naje KnaclI<plIKalJ,lIjy xojaje MHOro npaxrronmja1Iyxrsyxyje
CBe rnrtoae sapaxrepacra-me sayxpacao npnehe, )I{6yIhe 1InOBlIjyIIIeKaKO cspaseaoce-
MeHlIlJ,a, TaKO 1I ronoceuennua (Ta6. 2). Y rropeheay ca KnaclI<plIKalJ,lIjoM Lang-a l'Jca-
PMHlIKa (1987), xnacatpaxauaja Haxonaese Heooyxsara EKOAOPMAHTHOCT, soja
no OCHOBHOj )l.e<plIHlIIJ,MjM MHMje )l.OpMaHTHOCT Ben 06J1MK MlipOBaIha. IIAPAAOPMAH-
THOCTje MCTO IIITO MEf30fEHA)l.OpMaHTHOCT, aEHAOAOPMAHTHOCTje KO)l. xna-
ClIlpMKalJ,lIje HlIKOJlaeBe EHAOrEHA )l.OpMaHTHocT. Hartmann MCapa)l.HMIJ,M (1990)
najy najcnoxeuajy KnacM<pMKaIJ,Hjy, cje)l.MIhyjynM noneny HMKOJlaeBe 1IJlanra(rafiena 3).
31MHxa11J1O rp6Hh
3. THllOBH )l;OPMAHTHOCTH
3.1. EI'30reHa AopMaHTHocT
3.1.1. <l>u3U'IKa )(OpMaHTHocT
Oaaj THn npoyspoxoaan je aenporrycrrsnaonrhy OMOTalfa (ceaeisase, nepnxapna
(IIJIII n.eroaax ,UeJIOBa - ennoxapna, HajlfeIllne) WIIJIII eanocnepaa) aa BO,Uy II nOHeKa,U3a
xaceosax. Ceve ca OBIIM TlinOM ,UopMaHTHocTIiosyaa KJIlijaBocT MHOro rO,UIIHa, lfaK II
aa BIiCOKOj rexrrteparypa. Hajseruhe je asasaaajy (MaKpOCKJIepelI,UHe) hennje ceaen.ase
,Ue6eJIlix 31I,UOBa CJIIIlfHe naJIlIca,UHHM (cBeTJIaJIIIHlIja rron MHKpocKonoM) II CJIoj KyTII-
KYJIe. 3a lhlIX ce 06IIlfHO xaxe na IIMajy "TBP,lJ,O CEME" xoje liMa xapaxrepncraxy na
He6y6pII HII nOCJIe 10 nana MOlfelha y BO,UII. Knujarse ce MO)l(enposounpara 6HJIO KOjOM
MeTO,UOM ovexuraaarsa IIJIII ourrehnaaa,a OMOTalfa. qlIM ce CJIoj npoonje nona rrponnpe
y yayrpannsocr II ,UOJIaJlI no 6y6pelha. Muore npcre H3 epaMHJIHja Fabaceae, Anacar-
diaceae, Ericaceae, Rhamnaceae HSapindaceae HMajy osaj 06JIliK ,UopMaHTHocTH: Aca-
cia spp, Albizia spp, Cytisus spp, Gleditsia spp, Gymnocladus spp, Koelreuteria spp, La-
burnum spp, Petteria spp, Rhus spp, Robinia spp, Sophora spp.
Ilpoysasaa,e nponycTJbIIBOCTH osroraua nocefino je aaanajao sa OHe spcre KO,U
KOjHx ceTBeHHMaTeplIjaJI, nopen cesrersa-re canpsca jour nexe osioraae, xao IlITOje CJIy-
lfaj KO,Uje,UHoceMeHHx HJIIIJIOMJbHBHX MaxyHa (Iomentum). Ilaraa,e nopane II yxnaa.an,a
OBHX CTpYKTYpa rrpecynao je sa xnajaa,e, Hcrpazcaeaa,a ca ceTBeHIIM MaTepHjaJIOM 6ar-
penna (Amorpha fruticosa L.), jennoceaeae )l(YTIIJIOBKe (Genista monosperma Lam.),
necnenese (Lespedeza bicolor Turcz.) II IlIII6HKe (Coronilla emerus L.) yxasyjy aa pas-
JIHlfliry ynory nepaxapna, ceuea.ase H eanocnepaa KO,U OBIIX spcra (G r bi c , 1997).
Ko,UHeKIiX nerrraprsasa (Lupinus arboreus Sims) y nyrrsanoj 6pa3,UH, 1I3Ha,U MH-
KpOnlIJIe HaJIaJH ce spcra xnrpocxonnor BeHTHJIa, xora lfliHe namrcanae hennje xoje
6y6pe aKO je snara BaH ceueaa seha O,U OHe y ceneny He ,U03BOJbaBajynlI na OHanonpe
y cesie. ITPII 06pHyTOj caryauajn, "BeHTHJI" ce orsapa 360r CMalhelha aanpenane naJIH-
ca,UHIIX hermja xoje ry6e nnary (H 0 Pkins, 1995). Ko,U npyrax (Albizia lophantha
(Willd.) Benth.), MaJIli OTBOpH (strophiole) y 6JIH3IIHII XHJIyMa3aTBopeHII cy nJIyTacTIiM
senoaaaa, KOjlI ce oncrpan.yjy IIHTeH3IIBHIIMnporpecaisea, npHTHcKOM IIJIH asnaraa.ev
CyBOj TOnJIOTli (xao y nozcapy).
Crerren rspnohe 3aBliCH O,U KJIIiMaTCKIiX yCJIOBa aa speve caspeaan.a ceueaa (cy-
ina), apesreaa casynrsatsa, nopane, yCJIOBa syaaa,a (nenporrycrrsnaocr xao nOCJIe,UlIua
npocyumaaisa HJIH crajan,a xapaxrepncra-nraje sa Symphoricarpus spp.), HH,UIIBII,UYaJI-
HHX OC06IIHa p0,UIITeJbCKIiX crafiana (KO'u fiarpesra npoueuar TBp,UIIX spua y 3aBHCHOCTli
o,U pO,UHTeJbCKe IIH,UHBII)(yesapapa on 13-84%).
Y npnpona eplI3IIlfKa ,UopMaHTHocT IIpeBaJlIJIaJlI ce CMelhHBalheMHIICKHX H BIICO-
KHX resrrreparypa Y3 06HJbe snare, panosr MIIKpoopramnaMa, IIpOJIaCKOM ceveaa Kp03
npesaa TpaKT )l(HBOTHlhaHJIH rroxapou.
32)J,opMaHTHOCT If KJllfjalhe CeMeHa - MeXaHIf3MIf, KJlaclfllllfKaUlfje If TIOCTYTIUIf
3.1.2. Xesrujctca (UHXH6uTOpH3) ,lJ,OpM3HTHOCT
Kapaxrepacra-majesaTponcKeII cyrrrponcxe spcre.Knnjaaocrjecnpexeaa npa-
CyCTBOM paamonrrax llHX1l6HTopa xao mTO cy $eHOJIHe II ancuacnacxaxacenaaa, Y rrpa-
pona non yrauajesr llHTeH311BHllX nanaaaaa OBllllHX1l611TOPll Mory 611Tll acnpann. Kon
nexnx nJIaHllHCKllX eysannnryca, xeMlljcKll llHX1l611TOPll y CeMelhaqll MOry 113a3BaTll He-
HOpMaJIHO H HHCKO HCKJIHjaBalbe, xoje ce MO)Ke npesaaaha XJIa,lJ,HOM cTpaTH$HKauHjoM
O,lJ, nne ,!I,O nrecr aenersa. Y ornenaaa ca Camptonia peregrina, norapheao je na je ,!I,Op-
MaHTHOCT 113a3BaHa xeMlljcKllM llHXH611TOpOM (aepoaaruo ancuncancxa xncenasa) y ce-
Melbaqll KOjH ce He MO)Ke acnparn. YKJIalhalheM nepuxaprra H CeMelhaqe nOCTllrHYTa je
KJIlljaBocT on 71%, ,!I,OK KO,!l, KOHTpOJIe unje 611JIO xnajaa,a.
Haxo ce npena HHKOJIaeBoj xeaajcxa ,!I,OpMaHTHocT seayje caao aa npcre ca cy-
BllM nerryuajyhav nJIO,!l,OBllMa KO,!l, KOjHX je npacyran HHXH6HTOp y nepHKapny, OB,!I,e ce
MO)Ke cspcrara H Hlf3 BpCTa ca HHXH611TopHMa y OMOTaqHMa nnona (aajseurhe COqHllM)
HJIH CeMelhaqH. THn KOjH je on nmne ayropa Ha3BaH HHXH6HTOpHOM nopnaarnouthy.
AKo ce oestespcra KO,!l, KOjHX HeMa CMeTIhH y KJIlljalbY crasa na $HJITep rrannp
HaTOnJbeH COKOM HJIH paCTBopeHOM nyJInOM HeKHX BpCTa 606Hua, xourrynnua HJIH npy-
rnx THnOBa COqHllX nJIO,!l,OBa, qeCTO ,!I,OJIa3H ,!I,O 6JIOKa,!l,e KJIHjalha mTO jacno yxasyje na
rrpacycrno HHX1l6HTOpHllX MaTepHja y COqHOM OMOTaqy. Hcrpaaoman,a ca ceMeHOM ca-
JIaTe nOTBp,!l,HJIa cy nocrojarse HHX1l6HTOpmlX MaTepHja KO,!l, Cotoneaster horizontalis
Decne., /lex aquifolium L., Juniperus chinensis 'PFITZERIANA' H Rosa canina L. TaKO
mTO je nynna 60)KllKOBHHe H xnaecxe KJIeKe nornyao 6JIOKHpaJIa xnnjaa,e, pyxe y Ma-
n.oj, a nyn.apnue y HajMalhoj MepH (0r bic et aI., 2002).
Kockemann je 1934. ronane OTKpllO y TKllBY nnona napanajsa cyncrauny (xace-
JIIfHY KapaKTepHCTHKa CJIHqHHX ancnacaucxoj) paCTBOpJbHBy y erpy xojaje HHX1l6HpaJIa
KJIHjalbe cexena napanajsa. Ha3BaOjyje "bJIaCTOKOJIHH". 0BOj cyncranun npanacaaana
je rnasua KpHBHua sa HHXH6HTOPHY ,!I,OpMaHTHocT. Kacanje je YTBp~eHaynora opranc-
KHX KHCeJIHHa: capherne (najjana HHX1l6HTOp), OKCaJIHe, BHHCKe, ja6yqHe, nHJIH6apHe II
JIHMyHcKe (HajcJIa6HjH HHX1l6HTOp). Y Malhoj MepH cy HHXH6HTOpH Hrpurraaa, rposcha-
HH Haohaa urehep. Y CeMelhaqlljeJIe HaJIa3H ce TepneHTHH KOMe ce npanncyje llHX1l6H-
TOpHO nejcrso. TOKoM 3HMe OH ncnapa TaKO na ceae HeCMeTaHO KJIlljaynponehe, KJIHja-
Ihe cestenanexax spcraje 6JIOKllpaHo nopen OCTaJIOr HKyMapllHoM, 13-IfH,!I,oJIcHpneTHoM
KHCeJIHHOM, He3acHneHHM JIaKTOHHMa, HeKHM $epMeHTHMa KOjH Mory na ce nahy y en-
,!I,OCTIepMy HJIH CeMelbaqll(aJIH H eM6pHoHy),y a3JIHqllTOj «ouuenrpauaja.
HHcKesouuearpauaje OBHX HCTHX cyrrcraana, Me~YTHM, MOlYna nenyjy H era-
MyJIaTHBHO. lJ,aHac ce cxarpa na ce ancuacascsoj KHCeJIHHH, soja noncrnxe crapea,e II
onanarse aCllMHJIaUllOHllX oprana H HMa npecynay ynory KO,!l, HeKHX THnOBa $1l3HOJIOm-
xe ,!I,OpMaHTHOCTH, MO)Ke npnnacara maBHHyrnuaj H KO,!l, llHXH6HTopHe ,!I,OpMaHTHOCTH.
Ha crenen HHX1l6HTopHe ,!I,OpMaHTHOCTH yrmy HH,!I,HBH,lI,yaJIHe pa3JIHKe MaTepHH-
CKllX 6HJbaKa, canpxaj sone y nJIO,!l,OBllMa, crenea 3peJIOCTll, HaqllHnopane, CTapOCT ce-
MeHa yrrorpeorsenor sa cersy.
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3.1.3. MeXaHUQKa ~opMaHTHocT
MeXaHHlJKH OTllOP pacry eM6pHoHa crsapa 'IBpCTa ceaeaasa nepaxapn H/HJIH
ennocnepa, lllTOycrropana xnajan,e. qecTo TKHOO xoje nyuajyhe AeJIOBe nJIOAa AP)\(H sa-
jenno MOpa na oxrexura, HaKOje cerae UHXH6upaHO. Casra MeXaHUlJKa AOpMaHTHOCTje pe-
TKa, H06UlJHO je ynpyacenaca ApyruM 06JIU~HMa. HexeOA BpCTa xoje noxasyjy ooaj TUrr
AOpMaHTHOCTH cy: Crataegus spp, Elaeagnus angustifolia L., Prunus avium L., Sympho-
ricarpus spp, Juglans nigra L., Olea europaea L., Carya spp. MeXaHUlJKa AopMaHTHOCT
MO)\(e na 6YAe csrera,a Usa HCKJIujaBafhe ceaena HeKUX BpCTa xernaapa. KOA ceueaa Pi-
nus cembra L. (ca KOM6uHooaHuM erso U eHAoreHUM 06JIU~UMa AopMaHTHocTH) jaan.a
ce cnpe-raaatsenponopa KuceOHUKa UMeXaHUlJKH ornop KJIU~U AOK ceuersaaa HCTOBpe-
MeHO nponyurra BOAY (+ ~opMaHTaH eM6puoH). KOA mma p0)\(HaT eanocnepv rrpencras-
rsa MeXaHUlJKY CMeTfhY xnnjau.y MeXaHUlJKa AopMaHTHOCT KOA HeKUX BpCTa y npaponn
ce npeBa3HJIa3U npOJIaCKOM Kp03 ~peBHU TpaKT )\(UBOTUlba xoje ce xpaae rrJIOAOBUMa TUX
BpCTa HJIH panosr MI1KpOOpraHU3aMa.
3.2. EH,lJ;OreHa noperanrnocr
3.2.1. MOpl!>OJIOlUKa nopssarrrnocr
Osaj Tun KOjH cejasrsa npereacao KOA TponCKUX BpCTa, aJIU MO)\(e ce Hatm H KOA
H3BeCHOr 6poja BpCTa H3yMepeHe 30He, jasrsa ce 360r nepasaajenor eM6pHOHa y spesre
zmjacnope. Aa 6HAnnona crassiflora, aanpnxep, no-renana KJIHja norpefiaoje OKO ocau
Mece~H OA noserxa HM6u6H~Hje360r MOpepOJIOlllKe HeH3AHepepeH~upaHocTH eM6pHOHa,
KOjH je y MOMeHry 3peJIOCTH ceuena y 06JIHKy MaJIe nposapne Macehenaja (epa3a npoea-
6pHOHa). CJIHlJHO je ca ceMeHOM MarHOJIHja, 60)\(HKOBHHe, rraBUTH, 6ucepKa... Y eHAOc-
rrepsrycy 06UlJHO npacyrae HHXH611T0pHe MaTepHje Koje ce axraaapajy na BHllIHM TeM-
neparypaua, naje eepHKacaH HalJUH sa HHAYKOBalbe xnajaa,a crparadmxanaja aa TeMrre-
parypn AO 15
DC, nanararse aJITepHaTUBHHM rexneparypaaa UJIH AOAaBalbe XeMHKaJIHja
(HaTpHjyMHHTpaT UJIH ru6epeJIUHCKa KHCeJIHHa).
KOA HeKHX BpCTa jacena (Fraxinus excelsior L., F. mandshurica Rupr., F. nigra
Marsh.), xypnxa, pononennpoaa U epnxa xao H KOA JIuM6e (Pinus cembra L.), eM6pHoH
je MOpepOJIOlllKH norrryn aJIl1 MaJIH (MaIbH OA nOJIOBHHe ceaeae urynrsnue), na 3aXTeBa
HaKHaAHH pacr npe crann.an.a aa XJIaAHy crparmpaxauajy 360r yxnan.arsa epU3UOJIOlllKe
AopMaHTHOCTH. 3a OBy rpyny noronnaje crpararpaxauaja na 20
DC ulUJIH TpeTMaH rnfie-
peJIUHCKOM KUCeJIHHOM.
Y HCTPa)\(I1BaIbUMa caspesarsaeM6pHOHa 6eJIorjaceua ViIIi er s (1971) je OTK-
pno na eM6pHoH napacre AyrrJIO UCKJbYlJUBO u3)J.y)\(HBafheM (6e3 KOHCTaTOBaHI1X hennj-
CKUX Ae06a) U Pa3JIUlJUTI1M ~HTOJIOlllKI1M npoveuaaa: CMalbelbeM JIHnUAa, noneharsea
6eJIaHlJeBHHa H AI1XTH030Ma, AuepepeH~upafheM rrJIaCTHAa sajenno ca eHAOIlJIa3MaTUlJ-
HUM peTHKYJIyMOM. TOIlJIa crparadmxauaja AO HeKOJIUKO Mece~u 06UlJHO je A06apMeTOA
sa ysnan.aa,e MOpepOJIOlliKe AopMaHTHocTU KOA OBe BpCTe.
34J(opMaHTHOCT 1'1 KJlHjaibe ceveua - MeXaHH3MH, KJlaCmpHKaUHje 1'1 nOCTynUH
MOP<!>OJIOlIIKa ,nOpMaHTHOCT xapasrepacrn-raaje Haa MHOre nanue, KO,n KOjHX je
nOTpe6HO HeKOJIHKO ronanana 6Hcesre npOKJIHjaJIO. Tonna CTpaTH<!>HKaQHja aa 38-40°C
cxpahyje osaj nepaon na 3 MeceQa. AJITepHaTHBa je excnaarnpaa,e eM6pHoHa H HaKJIH-
jasaa,e aa CTepHJIHHM nO,!{JIOraMa.
3.2.2. «1>H3HOJlOlUKa noperanruocr
rJIaBHH Y3POK <!>H3HOJIOWKe nopaanraocra cesreaa je CMafheHa MeTa60JIHQKa ax-
THBHOCT eM6pHoHa, naje norpefino ceue nonapha npouecy XJIa,nHe cTpaTH<!>HKaQHje na
6H ce nocrarao onrosapajyha HHBO eH3HMa, xopsroua, paCTBOpJhHBHX MeTa60JIHTa H
npyrnx KOMnOHeHTH nOTpe6HHx eM6pHouy sa xnajarse. Cene npseha H)l(6yfha ca OBHM
oc06HHaMa MO)l(e ce no,neJIHTH y TpH rpyne npeve crerreny ,nopMaHTHOCTM: na OHe ca:
nJIHTKOM, cpezm.oa H ,ny60KOM nopvamnourhy. Orxnaa.an,e nJIHTKe (JIaKe) nopaarrrtro-
CTH cexena KaKBa je KO,n nojenamrx BpCTa H3pona Cedrus, Picea, HJIH KO,n Larix lep-
tolepis (Sieb.et Zucc.) Sieb. ex Gord., Pinus contorta Doug\. ex Loud., P.jlexilis James,
P. strobus L. H Tsuga canadensis (L.) Carr. MO)l(e ce JIaKO nOCTHnH XJIa,nHOM cTpaTH<!>H-
KaQHjoM no HeKOJIHKO nenersa, jecersoa ceTBOM (npaponna CTpaTM:<!>HKaQHja TOKOM 3H-
Me), XOpMOHCKHM TpeTMaHOM m6epeJIHHCKOM KHCeJIHHOM HJIH KHHeTHHOM HJIH xeMHj-
CKHM je,nHfhefhHMa, uarpajyaanrparov, aanpnuep.
YTHQaj <!>HTOxopMOHa aa ceae Jynnaor ztpsera (Cercis siliquastrum L.) yxasyje
na MorynHocT saaene CTpaTH<!>HKaQHje TpeTMaHOM m6epeJIHHCKOM KOCeJIHHOM (GA3
500 mg·L-l), ,nOK KOM6HHaQHje ca QHTOKHHHHHMa H ayKcHHHMa HHCy e<!>HKacHe (CJIH-
ica1). YTHQaj ce HCnOJhaBa cauo aa 25°C ,nOK na 4°C cene ocraje ,nopMaHTHo (Grbi c,
et al., 1997).
<DH3HOJIOWKe CMeTfhe HJIH He06aBJheHe xeMHjcKe npoaeue Y3POK cy Te)l(HX 06JIH-
sa ,nopMaHTHocTH KO,n spcra H3ponosa Cotoneaster, Juniperus, Acer... KOjH ce 06wmo
orxnatsajy caao ,ny)l(OM cTpaTH<!>HKaQHjoM, HJIM: KOM6HHaQHjoM CTpaTH<!>HKaQHje H xop-
MOHCKOf rperaana, ,nOK cy caMH XOpMOHCKH TpeTMaHH 06HQHO Hee<!>M:KaCHM:. Y OBOj rpy-
na je H Campsis radicans (L.) Seem. na qHje ceue cTpaTH<!>HKaQHja on 1 H 2 MeceQa He
YTHqe HJIH YTHQe cJIa60, ,nOK CTpaTH<pHKaQHja on 3 H4 MeceQa najy BeOMa nofipe pesyn-
rare (CJIHKa 2) (G r b ic et al., 1994).
Ha ueonxonao npacycrso CBeTJIOCTH npa KJIHjafhy ceueaa MHOfM:X npcra npseha
H )l(6yfha yxasyje N i k 0 1aeva (1977), na H aa Betula pendula Roth H Pinus sylvest-
ris L., xao ,n06penpmrepe BpCTa ca JIaKOM <!>M:3HOJIOlIIKOM nopaanrnoruhy. Ilorpeoe sa
CBeTJIOwny MOry ce 3aMeHHTH XJIa,l{HOM cTpaTH<!>HKaQHjoM, perynaropaua pacra (rafie-
peJIHHCKa KHCeJIHHa) HJIH napQHjaJIHHM noaehaaeu npM:THCKa KHceOHHKa. Crmrynauaja
xnajaa.a CBeTJIOlIIny MO)l(e na YTHQe na CHHTe3Y eH3HMa (rafiepenana H QHTOKHHHHa),
erpexrenponycTJhHBOCTH MeM6paHe HJIH CHHTe3Y mRNA.
Y npapona ceue xojeje TOKOM 3HMe y BJIa)I(HHM HXJIa,nHHM yCJIOBHMa ry6H <!>OTO-
ceH3HTHBHOCT HKJIHja ynponehe HaKOje sarpnano CTeJhOM HJIH 3eMJhOM rne je KBaJIHTeT
CBeTJIOCTH H3MefheH H 6JIH)I(H ,naJIeKOQpBeHOM neny cnexrpa (730 nm) Hero QpBeHOM
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CJlIIK3 1. KpIIBe xnajaaa CKaplf(jJlIKoBaHor ceveaa JYlJ,lIHOr IJ,pBeTa rperapaaor m6epeJlIIHCKOM
KIICeJlIIHOM (GA), KOM611HaUlljaMa ca 6eH311J1 alJ,eHIIHOM (GA+BA), IIHIJ,OJl 6yTepHoM
KIICeJlIIHOM (GA+IBA), (BA+IBA) II CTpaTIIljJIIKoBaHor cexena (skar+strat) (Grbic
et al., 1997).
Figure 1. Germination curves of redbud seed treated by gibberellic acid (GA), combinations with
benzyladenine (GA+BA), and indolebutyric acid (GA+IBA), (BA+IBA), and stratified
seed (skar+strat) (G rbic et al., 1997)
(660 nm). 3a npeaaaanaacerse iJ.OpMaHTHocTH KOiJ. cesrenaca CpeiJ.IbHM HiJ.y60KHM 06JlH-
UHMa, xao UITO cy: AcerpseudoplatanusL.,Corylus spp,Fraxinus excelsiorL.,Malus spp,
Sorbus spp, Prynus spp, Pinus cembra L., P. lambertiana Dougl., P. monticola Dougl. H
P. peuce Gris., nyra xnanaa crparmpaxauaja 0iJ. jenaor iJ.0 HeKOJlHKO MeceUH HJlH npH-
MeHa rafiepenaacxe KHCeJlHHe (06IiQHO KOM6HHoBaHa ca xpahoa XJlaiJ.HOM crparmpaxa-
UHjOM) npencraarsa erpercraa MeTOiJ.. Kon HeKHX 0iJ. OBHX BpCTa <pH3HOJlOIIlKa iJ.OpMaHT-
HOCT MO)Ke 6HTIiKOM6HHoBaHa caHeiJ.03peJlHM eM6pHoHOM HJlH uenponycaoaCeMeIbaQOM.
Kon HeKIiX BpCTa <pH3HOJlOIIlKa iJ.OpMaHTHOCT MO)Ke na 6YiJ.e orpanaxena aa neo
eM6pHoHa. AopMaHTHocT KOiJ. mora seaaaaje sa XHnOKOTliJl (nopen jaxor ennoxapna).
TOKOM CTpaTH<pHKaUHje XHnOKOTliJl H36a3He peaxuaje npenasn aa xnceny, YiJ.HKe ce 0iJ.-
JlHKYjy eTanHHM KJlHjaIbeM np0iJ.Y)KeHHM aa iJ.Be ronaae 360r iJ.OpMaHTHocTH XHnOKOTH-
na MenHKOTHJla (npso xnaja xopeaax, a 3HaTHO xacunje ce passujajy XHnOKOTliJl Herrn-
KOTMJl). ApBeHacTH 60)Kyp, raxohe, nornyao HCKJlHja TeK y ztpyroj roiJ.HHH 360r <pH3HO-
JlOIIlKe iJ.OpMaHTHOCTH enHKOTHJla.
36}J,opMaIlTHOCT Ii xnajau,c CCMCHa - MeXaHIi3MIi, KJlaCI1~)IiKaulijc 11 nocrynnn
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Cnuxa 2. Yrnnaj pa3J111'1I1TOr rpajan.a crparadnncaunjc na aIICOJlYTIlY xnajanocr ccvcna KaMTlCIi-
ca iCampsis radicans (L.) Sccm.) (G rb ic et al., 1997)
Figure 2. Effect of different stratification period 011 real germination of common trumpetcrceper
seed iCampsis radicans (L.) Secm.) (G rb ic et al.. 1997)
3.3. KOM6nHOBana nopsrairruocr
Y MHOrI1M cnyvajesava, janrsajy ce pa3JlWlHTC KOM6HHaUHjc Cf30rCHHX 11 CH,ll,O-
remix T1100Ba ,llOpM3HTHOCTI1, WTO 33XTeBa H KOM6111131U~jy TpCTMaHa. Kon HCKI1X spcra
(rnoroan, JlIl11C, ruca, rpa6, KJICKC, JIPCH...) CCMC ce npao rpernpa CyMflOpHOM KHCCJlI1-
HOM 360r ucnponycrn.asc CCMClha'IC, 3 ouaa crparndmsyje na 4°C BHUle MCCCUI1 na ce
OTKJIOHH <!HI3HOJIOWKa nopaarrruocr cM6pHOH'1. Konnpyrux, xao WTO cy Fraxinus excel-
sior L., Pinus koraiensis Sieb. ct Zucco II P. parviflora Sieb. et Zucc., xnazura crparudin-
xauuja ce npenyanva TCK 1I0CJIC TOnJlC TOKOM xoje CMOpHOI1 pacre.
4. (})H:3110JIOrMJA j(OPMAHTHOCTH:
npCBa3HJl3)[{CfbC <!lH3HonowKc nOpMallTHOCTH TOKOM xnanue crparndnucauaje 110-
BC3aHO je ca pa3JIHlJHTHM rCHeTCKI1M, MCT360JlIIlJKHM 11 XOPMOHa1lHIIM npOl~CCHMa.Ilpe-
Ma MO,llCJIY Kha 11 a (1975), m6CpeJlHHHMajc nara npuaapua ynora y xourponn IOHljaIM
1'1 npCBa311Jla)[{ClbY nopvairrnocra. AKo cy npncyrua HHXI16HTOpl1 xnujau,a UI1TOKIII1I1I1I1
Mory na HX neyrpamuuy 11 ll03BOJle m6CpCJll1HI1Ma na IICnOJbe CBOj yruuaj ira npesaatr-
Jla)[{elbC ,ll,OpMaHTHOCTI1.
37MMXaMJIO fp6Mh
TOKOM XJIaAHe crparadmxarmje HliBO ancnacancxe xacenane ce ApaCTlfLlHO cnn-
)\(aBa KOA Acersaccharum L., Pinus taeda L., Acer tataricum L., Juglans regia L., Quer-
cus rubra L. li Acerpseudoplatanus L. Oaa pesyrrrarn xao li panosa ca yrauajeu ABA
aa cesrespcra6e3nopvaarnocra nnu na ceae KOA xoraje AopMaHTHocT OTKJIOfheHa pas-
JIliqliTliM nocryrrujnra, rosope 0 npecynnoj yJI03li ABA Yonpacasaa.y nopuaurnor CTa-
fha. HaxoABA npezicraarsa rJIaBHY liHXli6liTOpHy sosmonenry y ceveny, nocrojn jow
qHTaB Hli3 liHXli6liTlipa pacra KOjli IiMajy ynory y OAp)\(aBaIhY AopMaHTHor craa,a.
Hcrpaacasan,a Webb-a li capananxa (1972) ca Acer pseudoplatanus L. yKa3yjy
na ce liHXli6liTOPHO nejcrso excrpaxra ceaeaajaarsa AeJIIiMliqHO 360r npacycraa ABA,
a AeJIOM 360r HeyTpaJIHIiX (neanenradraxoaanax) KOMnOHeHTIi npacynrnx y eM6plioHY.
113rJIeAa na IAA liMa raxohe ynory y liHXli61il.(lijli xnnjaa,a, WTO je AOKa3aHO KOA Acer
tataricum L. (Nik0 Iaeva, 1977), AOK KOA cexenaAcer saccharum L. !peHOJIIi xao WTO
je P-KYMapIiHcKa KIiCeJIliHa liMajy jake IiHXli6liTopHe ocofiane xojey canejcrsy ca ABA
onpacasajycraise AopMaHTHOCTH (Enu-K wesi et al., 1980).
Pamrnno onazian,ecanpxaja ABA y ceveny 06liqHO je npaheuo 3HaqajHliM pac-
TOM HIiBoa npoaorepa pacra, KOA ceueua Acer saccharum L. IiMalus domestica Borkh.,
aa npliMep, HliBO turroromnna Ii rH6epeJIliHa ce noaehaaa TOKOM crparndiaxannje. To-
KOM crparmpasanaje ceuerra Pinus taeda L., Quercus rubra L. Ii Fraxinus excelsior L.
HIiBO cyncranuu CJIliqHIiX f1i6epeJIIiHIiMa noaehasa ceo Brown Iicapanamra (1975) ac-
Tliqyna npeaaaunaxen,e nopsraaraocra KOA cexreaaLeucodendron daphnoides He 3aBIi-
en OA nojennnnx npovena perynaropa pacra y nojennana !pa3aMa, Ben cauo OA liCTO-
speaeaor nosehaa,a nnaoa Ii I.(liTOKIiHIiHa li rnfiepenuna, naxo npeaa MOAeJIy Khana Ii
KOA OBe BpCTe rH6epeJIliHli IiMajy rJIaBHy ynory, 3ana)\(eHO je aa KOA ceaena Acer pse-
udoplatanus L. TOKOM crparudmxauuje liMa BeOMa MaJIO nponena y aKTIiBIJOCTIi rufiepe-
JIIiHCKe KliCeJIIiHe Ii I.(liTOKIiHIiHa.
IJ;IiTOKliHliHIi Ii rufiepennua cy y craa.y na AeJIIiMliqHO IiJIIi norrryao OTKJIOHe
AopMaHTHO crarse KOA HeKIiX BpCTa. KOA Nothofagus obliqua (Mirb.) B/. li N. procera
(Poepp. et End/.) Blume, GA3, li nocefino GA4/7 nornyao OTKJIalha AOpMaHTIJOCT y CTe-
neny sehea OA onor nocrnmyror XJIaAIJOM crparnrpaxauajo«. KOA Pinus taeda L.,
TpeTMaH ca GA3 61i0 je edrexran y orxnan.arsy AopMaHTHOCTH KOA ceuena xojeje 6liJIO
crpararpmronaao 21 AaH. TpeTMaH ca GA3je nOKa3aO A06pe pesynrare li KOA cesrenaAc-
er saccharum L. IiFagus sylvatica L. ca xora je nperxonno YKJIOlhelJa ceveisasa, AOKje
GA7 AeJIliMliqHO npeaasaurao AopMaHTHocT KOA Malus domestica Borkh. KOA eKCnJIaH-
rnpanor AOpMalJTHOr eM6plioHa Fraxinus americana L. ersorean aearnn nao je A06pe
pesyrrrare y CTIiMYJIIiCalhY xnnjaa,a. KOA cevenaAcer pseudoplatanus L. (6e3yxnaa.an,a
ceaeisase) KliHeTIiH je CTliMYJIliCaO KJIlijafhe nopaaamor ceneaa, ann GA 3 Hlije nao
erpexre. ,lJ:pyrH XOpMOHIi xao eranen, na npavep, raxohe IiMajy ynory y npeaaaanaacen.y
AopMaHTHocTIi ceveaa.
EPOjHli panosa ca ceMeHOM xoje noxasyje !pli31i0JIOiliKY AopMaHTHocT yxasyjyna
reuerasxy KOHTpOJIy OBe nojase. Iloaehann xanauarer DNA KOjli nomouaxe cliIJTe3Y
RNA yxasyjy aa Be3Y ca OTKJIalhafheM AOpMalJTHOCTH KOA cesteaa Corylus avellana L.
38)].opMaHTHOCT Ii KJmjalhe cevena - MeXaHli3MIi, KJIaCmjJliKal\lije Ii nocryrma
Ilpnaehena cy If sacrojn y rpaacsparnraja asassaaa yrauajev ABA na canresy DNA
IfRNA. Kozt crparndnrxoaanor cevenaPyrus communis L. aanasceaaje 06pHYTa KOpeJIa-
uaja lf3Meijy crertena nopaanraocra If KOJIH'ilfHe aMlfHOall,lfJI t-RNA cmrrerase xoja ce
jasrsay npouecy canrese nporenaa (rpaacnaunje).
Orxnaisau.e <jJlf3lfOJIOWKe nopaarrrnocra raxohe je y sesa ca pa3JIlf'ilfTHM MeTa-
60JIlf'iKlfM rrpouecnua, KOjlf cy TeCHO noaeaaun ca orrlfcaHlfM XOpMOHCKHM If reaeras-
KlfM npoaenaaa. TOKOM crpannpaxauaje ceueaa Acer saccharum L. If Pinus ponderosa
Laws. ysynan eaeprercxu HHBO ce noaehasa IIlTO je eBlf,lJ,eHTHO npexo ADP HATP. To-
KOM crpannpasaunje npaveheno je nosehaa,e nanoa pasnasarax eH3lfMa: nanasa, npo-
reasa, pacraoprsaeax nepoxcanasa, KaTaJIaJa If xacenax <jJoc<jJaTaJa, sajeaao ca noseha-
lheM pacreoprsnnax MeTa60JIlfTa xao IIlTO cy aMlfHO xncenaae, CJI060,lJ,He MaCHe KHCeJIlf-
He If CJI060,lJ,Hlf urehepu.
CBaOBa orxpnha rosope 0 CJIO)J(eHOCTlf JOIIl He,lJ,OBOJbHO paaynrsnaax npoueca
KOjlf ce onnajajy y ceueay ca 1l3pa)J(eHOM <jJH3lfOJIOIIlKOM ,lJ,OpMaHTHoIIlhy.
HaKO nosaaaarse ,lJ,eJIOBa MexaHlf3aMa KOjlf npencraarsajy OCHOBy eaeprnje, BlfTaJI-
HOCTlf If ,lJ,OpMaHTHOCTlf ceaena He npyzcajy OCHOBy sa pasysreaau,e npoueca y uemruu,
HeMa cyMlhe na je <jJlfTOXpOM peuerrrop sa KJIlfjalhe CTlfMyJIHCaHO CBeTJIOIIlhy (Sh in 0-
illUra, 1997, CasaI, SanChez, 1998). H,lJ,eHm<jJlfKoBaHlf cy,raxohe, If peuenropa sa
nexe <jJlfTOxopMoHe (F Iuhr, 1998)If rena soja canpzce eJIeMeHTe KOjlf pearyjy na <jJlfTO-
xopnoae (R it chie, Gilroy, 1998). Benaxn nanpenax ,lJ,OHeJIa cy orxpnha y MOJIeKY-
napnoj reaeraua 0 yrauajy rena na ABA y pasaojy nopaanraocra cenena (K 00rn-
ITeef et al., 1998). Wa Iker If Siillill0ns (1998) acraxy perynaropay ynory rrpoueca
<jJOc<jJoplfJIall,lfje/,lJ,e<jJoc<jJoplfJIall,lfje rrporenaa y aKTlfBHOCTlf ceueaa.
ITOCTOjlf Hlf3 nexopaoncxux opraucxnx If ueopraucxnx KOMrrOHeHTlf xoje OTKJIa-
n.ajy,lJ,OpMaHTHocT ceueaa(Bewley, BIaCk, 1982).ITapaJIeJIHO je rrOCTaBJbeH Ifonpe-
ijeH 6poj xanoresa 0 ,lJ,eJIOBaIhY OBlfX cyncramm yrauajesr na: XOpMOHaJIHY pasnoreary,
rreHT03HO <jJoc<jJaTHy saueny, anrepaarasay pecnapauajy, KaTaJIaJy, KOHTpOJIy reaa If
MeM6paHa(Bew1ey,B1ack, 1982, 1994, Cohn, 1987, Hi1horst, 1995, 1998, Be-
w1ey, 1997).HMajyhlf y sany senuxa 6poj pasnaxnrax axrasnax cyncranna, Hlfje nor-
nyno jacno KOJIlfKO PaJJIWIlfTlfX 6lfOJIOIIlKliX unrsena lfMajy If y KOJIlfKO <jJlf3lfOJIOIIlKlfX
nponeca OHe ysecrsyjy. Cxopannsa napanenua ucrpaacasarsa crpyxrype If aKTlfBHOCTlf
cesreaa, MeijyTIlM, yxasyjy aa TO na aehana 0,lJ, OBIiX XeMlfKaJIlfja lfMajy y06lf'iajeH Ha'ilfH
nenosan.a (C0hn, 1997) yiosyxyjyha If KOHueITT na npaaetsene cyncranue HlfCY cane
axrasae ann saxreaajy aKTlfBHO MeTa60JIlf'iKO craa.e. ITOCTOjlf Hlf3 nocpennax If nenoc-
pennnx ,lJ,OKaJa xoja norsphyjy OBaKaB KOHll,eITT (C0hn et al., 1989,Corbineau et al.,
1991,Lin, 1997, Lin, Cohn, 1997).
5. METO)l;E 3A OTKJIAILAILE )l;OPMAHTHOCTH
Konnexax naprnja ceueua npaxeaa YCTaHOBJbeHOr rrOCTYIIKa MO)J(e na na aesa-
noaorsasajyhe pasynrare 360r Moryhlfx <jJlf3lf'iKIlX If <jJlf3~OJIOIIlKIlXpaJJIHKa naprnja
39MHXaHJIO rp6HO
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nonsprayrax rperaaay aa orxnarsaa,e AOpMaHTHOCTJi. ):(06po je, CTOra, aKO npexe A03-
BOJbaBa, KOPJiCTJiTJi npenopyseua nocrynax KaO ynyrcrno sa nocraarsan,e BHlIIe KOH-
qlHpMaTJiBHJ1X rpetsraaa npe rJIaBHOr ca MaJIJiM y30pL(HMa, lIITO ostoryhana npoxeae,
aKO cy HeonXOAHe aa TpeTMaH KOjJi ofiyxaara Belie KOJIJiqHHe ceueaa.
5.1. CKapu4»uKau;uja
5.1.1. Xesmjcxa cKapu<!JuKaL(uja (nar-ecrnja)
Xesrajcxa cxapmpmcauaja06aBJba ce y KOHL(eHTpoBaHoj (95%) cyunopaoj xnce-
JIHHH y rpajarsy OA 20 MHHYTa aa BenJiHY apcra, Ma));a ceste HeKJiX BpCTa (Rhus) MO)l{e na
ce rpernpa H));0 6 cam. Pa3JIHqHTO nejcrso cysmopae KHCeJIHHe aa aehest 6pojy npcra
(Acacia decurrens (J. C. Wend\) Willd., Acacia melanoxylon R. Br., Gleditschia triacan-
thos L., Gymnocladus dioicus (L.) K. Koch., Cercis siliquastrum L., Ceratonia siliqua L.,
Cytisus scoparius (L.) Link, Laburnum anagyroides Medik., Petteria ramentacea (Sie-
ber) K. B. Presl, Robinia pseudoacacia L., Sophorajaponica L., Rhus typhina L., Rhus
aromatica Ait., Cotinus coggygria Scop. HKoelreuteriapaniculata Laxm.) Onp06aJIH cy
StilinoviC Hcapannaua (1988, 1989, 1990) JiGrbiC HcapaAHHL(H (2001). Ca Ji3y3eT-
KOM JYAJiHOr npaera, pyjesa H xenpeyrepaje rae 360r nsocrpyxe AopMaHTHocTH nnje
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CJlHKa 3. YTHL\aj xesrajcxecxapaqnncauajeCyMTIOpHOM KHCeJIHHOM y Pll3JIHQHTOM rpajarsy aa ce-
Me BpCTa H3 <lJaMHJIHja Mimosaceae HCesalpiniaceae
Figure 3. The effect of different chemical scarification period by sulphuric acid on germinationof
family Mimosaceae and Cesalpiniaceae species
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CJlHKa 4. Yrnuaj xeunjcxe cxapadiaxauaje cyMnopHoM KI1Cenl1HOM y pa3nl1'1I1TOM Tpajalhy na ce-
Me npcra 113 <paMHJmje Fabaceae
Figure 4. The effect ofdifferent chemical scarification period by sulphuric acid on germination of
family Fabaceaespecies
)],OIIIJIO )],0 KJHijalha y aehea crerreny, xacenuaa je HCnOJbHJIa n03HTHBHO nejcrso, 3a
HajBenH 6poj npcra KHCeJIHHa je aajedraxacaaja aKO ce cesre y rsy norana 0)], 30-60 MH-
ayra, a HMa H OHHX KOJJ. xojaxje 210 MHHYTa aajrroaorsaaja sapajaara (CJIHKe 3-5).
360r pa3JIHKa y nponycTJbHBOCTH ceaetsase nojenanax naprajaceveaa, xoje na-
crajy non yruuajea reHeTCKHX HeKOJIOIIIKHX <paKTopa, xao Hnocrynnaaay nepaony 0)],
caxynrsau.a )],0 cerse, OnTHMaJIHy )],y)J(HHy TpeTMaHa rpefia onpeznrrn sa csaxy naprnjy
nouohy TeCTa 6y6pefba(Chapman, 1936). Tecrosr ceyrsphyje crerrea nponycrrsnao-
CTH ceven.ane noranarsesr ceueua y BO)],y aa C06HOj reuneparypa )],0 10 JJ.aHa, xana ce
yrsphyje yneo Ha6y6peJIHX spna.
5.1.2. MeXaUU'IKa cKapu<puKauuja
MeXaHHqKa cxaparpaxauaja MO)J(e ce 06aBHTH Pa3JIHqHTHM pyqHHM aJIaTOM HJIH
anaparnaa - cxapndiasaropaaa. Y nopeheu.y ca xeMHjcKoM cxapatpaxaunjo«, MeXaHHq-
xa 06HqHO naje 60Jbe pesynrare jep nenocpenuo OTKJIafba fiapnjepy sanpozrop BOJJ.e Hra-
COBa. Omena ca fB03)],eHHM )],pBeTOM, CO<pOPOM H 3eqfbaKOM (Stilinovic et al., 1985)
noraphyjy OBa sanaxaa,a. OB)],e npnaeaa KOHLI,eHTpOBaHe H2S0 4 y rpajan.y OJJ. 15-240
MHHyTa yxasyje na peJIaTHaHO Y3aK pacnon spesreaay KOMe je nocrynax e<pHKacaH, HTO
ysex y Mafboj MepH Hero KO)], MeXaHHqKe cxapmpasauaje.
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CJlI1Ka 5. YTI1L\aj xeMl1jcKe cxapndraxauaje cyunopnoa KI1Celll1HOM y pa3llI1'UiTOM rpajarsy ua ce-
Me BpCTa 113 <\JaMHlll1je Anacardiaceae 11 Sapindaceae
Figure 5. The effect of different chemical scarification period by sulphuric acid on germination of
family Anacardiaceae and Sapindaceae epecies
5.2. TpeTMaHH BOAOM
5.2.1. Floranan,e y BO)J,y
Iloranan,e y speny BO,lJ,y ce KOpHCTH sarrosehan,e nepMea611JIHOCTI1 CeMelha'-le np-
CTa ca <p113H'-IKOM nopsraaruourhy. Ceue ce norana y BO,lJ,y aarrpeunue 2-5 nyra Bene 0,lJ,
aarrpesmneceveua, '-IHja je 'rexmeparypa 80-100oe H ocraje y BO,lJ,H xoja ce nOCTeneHO
XJIa,lJ,H onpeheno speue y 3aBHCHOCTI1 0,lJ, spcre. 3a H3pa3HTO TBp)J,O ceste(fiarpeu, rnezm-
'-Il1ja) npenasaa,e Kl1nynoM BO,lJ,OM + 12-24 h Y MJIaKoj BO,lJ,I1. Ha ycneunrocr rperxaaa
HajBI1UIe YTI1l.Je resmeparypa BO,lJ,e y MOMeHry noranaisa ceueaa. Kyaan.e ceveuaje ,lJ,OC-
'ra pHCKaHTHO, a ocraarsaa,e ceaena 1-2 nana y XJIa,lJ,Hoj BO,lJ,H noopoje aa CBe apcre ce-
MeHa HapO'-lI1TO aacrapo, aJIH 0611'-1HO He,lJ,OBOJhHO sa TBp,lJ,O ceste,
Y ornemoaa ca 6arpeMoM, me,lJ,I1'-1HjoM, JY,lJ,I1HHM ,lJ,pBeTOM 11 HerfbHJIOM OBO ce no-
rsphyje, noranaise y XJIa,lJ,Hoj BO,lJ,11 0,lJ, 2-10 nana ,lJ,aBaJIO je MaJIl1 6poj HCKJIHjaJIl1X apna
(,lJ,0 8% KO,lJ, rnenaxnje H p0611HHje 11 ,lJ,0 18% KO,lJ, aensnna). )l;p)l(alhe ceveaa H3BeCHO
speae (3-30 MHH) Yspenoj BO,lJ,H nOKa3aJIO ce ycrreumaa cavo sauerrsan, noxje xyaaise
cexeaa 0,lJ, 10-60 s cTHMyJIaTl1BHO sa me,lJ,H'-IHjy (40%) 11 6arpeM (32%). Kyaarsa ,lJ,y)l(a 0,lJ,
1 MI1HYTa norrryao cy y611jaJIa KJIHUY (Stilin0vic et af., 1983).
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5.2.2. Hcnapan,e
Hcrnrpaa,e je OCHOBHll MeTO,ll, sa orxnatsarse xeanjcxe nopaaaraocrn son Iris
spp, na npaaep, llJIli KO,ll, ceaeaa MHomx rtycrmscsux spcra, me ce llHX1l611TopHe Ma-
repnje acrmpajy 113 ennocnepva. Koa n.ax nocroja ranaa Mepaucnnpaa,a, xoja onrosa-
pa 0611JIHOM KI1IIIaMa (Hartmann et al., 1990). Kon He,ll,OBOJbHOr ncnnpan,a cewe oc-
raje ,ll,OpMaHTHo. Kon rone crparndmsauaje ceve y <pa311 npoaerpasan.a MO)l{e ce ncrrn-
parn ql1Me ce eBaKyl1IIIy uHXI1611TOpHe MaTeplije.
5.3. CHMyJlaU;Hja noacapa
Cerae axauuja II uexnx npyrnx BpCTa ca ,ll,opMaHTHHM OMOTaqeM Mory ce CTHMy-
JII1CaTH na acxnnjajy cllMyJlaUlljoM noxcapa.Ceve ce nocazm y rnaaeae caxcaje, a ua no-
BpIIIHHIfcyncrpara sanana ce cnaua IfJlI1 CyBO nmnhe If rpan-raue, 11 sarpa onpxaaa 2-3
MIfHyTa. Meron je pacxanraa jep ce I1HTeH311TeT TOnJlOTe He MO)l{e KOHTpOJlllCaTIf. TIo
xnaheisy nenerra cakcnje ce sannjy II onpxasajy xao II OCTMll xoarejuepn y KojllMa je
1f3BpIIIeHa ceraa.
Kon nojennaax npencraeunxa <paMllJlllja Rutaceae, Thymelaeaceae, Myrtaceae
nOpeKJlOM 1f3 Aycrpannje aanaxenoje na sarpa Heynrre na OTKJIaI-baI-be ,ll,0pMaHTHOCTIf
caxo BliCOKOM revneparypou Ben II O,ll,pel)eHllM cacojuaua ,ll,llMa, na je cHMyJlaUlfja no-
)I{apaMO,ll,ll<pIfKOBaHa TaKO lIlTOce cerae 113JIa)l{e ,ll,IfMY llJlH ",ll,llMHOj sona". ,l],llMHa sona
ce ,ll,0611ja nporryurran.ea Mexyplfna ,ll,llMa Kp03 BO,!J,Y OKO 60 MIfHYTa, nOCJIe qera ce 3a-
xrpsaaa no sopaurhen,a. Ceve ce rpernpa ,ll,IfMHOM BO,ll,OM 12 earn y pacrsopy nona-
,ll,IfMHa sona 9:1.
5.4. t. Xnanaa cTpaTu«PHKau.uja
3a npeaaaanaseeu,e <p1l3110JIOIIIKe nopvaarnocrn, ceae ce nonsprasa xnanaoj CT-
parudiaxauaj». Ha osaj HaqHH rperapano ceve o6lfquo xnnja 6P30If 3,ll,pY)l{eHo y nocra
IIIllpOKOM orrcery YCJlOBa CBeTJlOCTIf H TeMneparype. Tpa neonxonaa YCJlOBa aa 3a,ll,OBO-
rsaaajyhy xnanny crparadnncaunjy cy onpeheaa HliBO snare (6e3 "MOKpIfX"YCJlOBa), HIf-
CKa revneparypa O-soC(saancao on spore), anexsarna eapaunja, Xnanna CTpaTH<pIfKa-
unja nOCTH)I{e ce KopllIIInefheMMe,ll,lljyMa KOjl1 nofipo sanpxaeajy nnary (xnaca-nra crpa-
TH<pIfKaUlfja), IfJlH nostohy nJlaCTlfqHI1X spehana (rona crparatpnxauaja).
Knacaxaa crparndiaxaunja ce 06aBJba na cnenehn HaqllH:
a. naanaxnra cyncrpar (HajqeIIIne rpecer) pannouepno ll, y aehann cny-tajeaa,
nOTOnl1TH ceve 1-2 nana y sony na C06HOj revneparypa. TIOIIITO xnanaa nona
canpacaBenll yneo KHceOHllKa, O,ll, none na C06HOj reuneparypa, nonexan je 60-
rse KOPllCTI1TI1 xnanay uony II TliMey nOqeTKY cnafiaera eM6plloH KHceOHliKOM
IIITO MO)l{e na na 6p)l{epesynrare crparndmxanaje;
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6. CTaBJbaTH cnojese ceveaa y peTKO TKaHe JIaHeHe spehe H3Me1)y cnojena BJIa)f(-
nor cyncrpara HJIH nonecny nocyny;
B. 3aTBopHTH spehy (nocyny) sonehn paxyna 0 npHJIHByKHceOHHKa, aJIH H 0 en-
pesaaarsy ncyurasan,a;
r. CTaBHTH spehy (nocyny) aa 0-5°C nOTpe6HO npeve.
Osaj nocrynaxje nofiap sa Mafhe KOJIH'IHHe ceveaa. 3a Bene, crparadiaxauaja ce
06aBJba y cannynaaa HJIH 6ypHnHMa y XJIa,llHHM npocropnjaaa y MelIIaBHHH necxa H
rpecera. BeJIHKe KOJIH'IHHe cevena crparmpnxyjy ce na OTBOpeHOM y rpyfio« KBapu.HOM
ncnpauoa necxy <PpaKu.Hje 0,75-1,0 mm, y jaMaMa 06nO)f(eHHM )f(H'IaHOM Mpe)f(OM (360r
rnonapa). Y BenHKHM pacanuauaaa 06w-IH0 nocroje fieroacxe npennpanejaae sa crpa-
TH<pHKau.Hjy xoje ce naxo ,lle3HH<peKu.Hjy.
Crparmpaxannja y nnaCTW-IHHM spehaaa 6e3 cyncrpara, rona crpamdmxauaja,
je jezmocrasua H ediaxacaa, aJIH Mopa na ce assene ncnpanno, KaKO 6H ce H36ernH
lIITeTHHyrnuaja aa cesre, Hajriorsaje cneneha npouenypa:
a. nOTOnHTH cesre y BO,llY aa C06HOj resmeparypa, HnH na reurreparypa 0-5°C, je-
nan ,ll0 ,llBanana 3aBHCHO on spcre;
6. CTaBHTH oueheao ceae y nnaCTH'IHe spehane 6e3 Me,llHjyMa. Bpehaue He 6H
csrene ,lla 6y.uy ,lle6Jbeon 0,1 mm KaKO 6H 6Hna 06e36e1)eHa aepaunja;
B. saraopene spelunre ce crasrsajy na 0-5°C norpetino speae, TaKO liITO ce npe-
sphy CBaKe nezterse, a orsapajy H nposerpaaajy CBaKe nne nenerse.
3aMeHasa nnacrusne apehe Mory 6HTHcraxnene HnH nnacra-rae nocyzte, noce6-
HO sa Mafhe KOnHqHHe ceveaa, 3a ,lly)f(e rone crparmpaxauaje nOBplIIHHa cesteaa Mopa
ce 6naro HCylIIHBaTH na 6H ce cnpemna rrojasa nnecnn y crparndnrsary, OBO nocefino
Ba)f(H sa cexie jene. I1CYlIIHBafhe rpefia H3BplIIHTH na)f(fhHBO KaKO ce He 6H yKnOHHJIa
anara H3YHYTpalIIfhHX TKHBa ceuena.
Fona crparndmxauaja xao aJITepHaTHBa, KO,ll MHOrHX BpCTa nOKa3aJIa ce BeOMa
e<pHKaCHOM. Taxoxon apOMaTHqHOr pyja H ocxopyure, na npastep, rona crparadiaxanaja
y nopehersy ca KJIaCHqHOM He rtoxasyje CTaTHCTHqKH onpasnane paamuce (rafiena4), rra
Tafiena 4. Ilpouenar KJII1jaBocTI1 apOMaTI1'.JHOr pyja, ocxopyuie Ii xpynaonaerne Mar-
aonnje nocne KJlaCI14He Ii rone crparmpaxanaje (Grbi (; et al., 2002/a)
Table 4. Germination test results of fragrantsumac, servicetree, and southern magnolia
after classic and naked stratification (G rbi(; et al., 2002/a)
I BPCT3-~ ~C(~~;~it~;t~~;1al (~~~~~~:tl~~:::::HH:~:T:aHII
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je rpeoa CMaTpaTH npHKJIa,nHHjHM nocrynxoa sa ceuejep O,nCyCTBO cyncrpara CMaIbyje
MorynHocT KOHTaMHHaUHja naTOreHHM MHKpoopraHH3MHMa, a Mafbe aarrpenaue nocyna
xojecaapxe caao ceue MHOro cy npnxnannaje sa QlPH)f<H,nep. KonMamonHje, MeljyTHM,
rona CTpaTMQlHKaUHja HHjeycneuran ceTBeHH npenrperxaa (G r bic et al., 2002/a).
CneUHQlH'-1aH 06nHKrone CTpaTHQlHKaUHje npnaersyje ce KO,n cesrena nonnora sa
coprne pyxe Rosa canina "SCHMIDTS IDEAL". Cesrecaxynrseno Y nepaony QlH3HO-
nOIIlKe spenocru crparmpaxy]e ce y nJlaCTHqHHM spehaaa sajezmo ca ,nnaqHuaMa xoje
oxpyxyjy axeunje y xarraauajyay, Hcrpaaoraarsa cy noxasana na je KJIHjaBocT OBaKO
npanpesrn.eaor ceuena sa 5% (suasajao) seha on cexeaa KJlaCHqHO crparmpaxosaaor
(Grbi c et al., 1995).
5.4.2. Tonrra cTpaTHeJlHlCall,Hja
3a caanahnaaa,e MOPeJlOJIOIIlKe nopxaaraocra KOpHCTH ce TOnJIa CTpaTHQlHKaIJ;H-
ja. Iloaohy osor MeTo,na nenospena eM6pHoH paaanja ce no nornyae 3peJIOCTH ,ne06aMa
HeJIOHraUHjoM hennja. TIOWTO je MOPQlOJIOIIlKa nopaaarsocrysex npahena QlH3HOJIOIIl-
KOM, TO ce TOnJIa CTpaTHQlHKaUHja auxana He npeayaaaa H30JlOBaHO, Benje ysex npsa,
xpaha, QlaJa TOnJlO-XJla):(He CTpaTHQlHKaUHje.
5.4.3. TonJIO-XJIa,nHa cTpaTueJluKall,uja
Wang H capanaaun (1991) aasone HH3 BpCTa KO,n KOjUX ce npenopynyje TOnJIO-
xnanna cTpaTHQlHKaUHja. Kon fbHX ronna QlaJa (3aBHcHo on spore) rpaje on 14-150 naua
na rearreparypaaa on 20-25°C (Carpinus betulus L., Crataegus monogyna Jacq., Ju-
niperus virginiana L., Pinus korainensis Sieb. et Zucc., P. monticola Dougl., P. parviflo-
ra Sieb. et Zucc., Prunus avium L., P. cerasifera Ehrh., P. domestica L., P. laurocerasus
(L.), Rosa spp, Sorbus spp.). Heurro HH)!(e resmeparype (15°C) norpefine cy aa ceve
Tilia cordata Mill. HFraxinus excelsior L., ,nOK je ceaeny Crataegus mollis (Torr. et A.
Gray) Scheele norpefiaa rearreparypa on 30°C.
TonJIO-XJIa,nHa cTpaTHQlHKaUHja ce npauen.yje sa npcre ca QlH3HqKO-QlH3HOJIOW-
KOM nopaairraomhy (nopen OHHX xoje HMajyMOpeJlOJIOWKO-QlH3HOJlOIIlKY nopaanruocr)
xana y TOnJIoj QlaJH non yrauajea MHKpoopraHH3aMa ,nOJlaJH ,no OMeKillaBafba ceueaase,
TIOKYIIlajH na ce ronno-xnazura crparmpasauaja 3aMeHH cTpaTHQlHKaUHjoM na re-
MllepaTypHH3Meljy OHe sa XJIa,nHy HTOllny (+10°C) (H artmann et al., 1964), Hnpaxca
BHwecTpyKHX npenasa ca TOnJIe (15°C) na xnanny (O°C) QlaJY H06pnyTOxopaurhena y
PyCHjH aa ,naQlHny, 6pa,naBwqaBy KYpHKy, xpyrmonucay JIHny(Stili novi c, 1985) HaKO
cxpahyjy pOK HHCy uaume umpy npnaetry.
5.5. XeMHjcKH TpeTMaHH
Hajxemhe xopmuheae xeMHjcKe cyncranue cy HaTpHjyMHHTpaT, JIHMYHCKa KH-
CeJIHHa, 60pHa KHCeJlHHa, BO,nOHHK nepoxcan H XOpMOHH: m6epeJIHHH H UHTOKHHHHH.
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XOpMOHH HepaCTBOpJbHBH y BO,ll,H MOryce paCTBOpHTH y MaJIHM KOJUI'-IHHaMa eTaHOJIa, a
3aTHM ce nonaje ,ll,eCTHJIOBaHa nona no norpefine aanpeaune. XeMHjcKH TpeTMaHH Mory
6HTH BpJIO IllTeTHH no cesre aKO ce Heynorpetin npasa KOHl~eHTpaQHja Hrpajaa,e.
5.6. Bpesre caxynrsan.a
Ilourro cy xon BpCTa ca HHXH6HTOpHOM (Ach) nna <pH3HOJIOWKOM nopaaarnourhy
(C) HHXH6HTopHe MaTepHje KOHCTaTOBaHe y eM6pHoHy TeK xanaje nornyao speo, 6HJIO
na nponapy H3 CO'-lHHX nenosa (Ach) HJIH ce ofipasyjy IN SITU (C), caxynnarse y notia
<pH3HOJIOWKe 3peJIOCTH, (MaQepaQHja KO,ll, Ach) H HeO,ll,JIO)J(Ha ceraa Mory na najy nofipe
pesynrare. Onpannano je xon ponosa: Chaenomeles, Malus, Pyrus, Rosa... 360r HHXH-
6HTopHe HJIH CJIO)J(eHe ,ll,OpMaHTHocTH.
CeTBa <pH3HOJIOWKH 3peJIOr ceueua npencranrsa, rtopen rora, HnpHP0,ll,Hy TOnJIO-
XJIa,ll,HY crparndnncauajy rta ce MO)J(e npHMeHHTH sa apcre ca Te)J(HM 06JIHQHMa <pI13HO-
JIOWKe ,ll,OpMaHTHocTH, MOP<P0-<pH3HOJIOWKOM HJIH <PH3HQKO-<PH3HOJIOWKOM ,ll,OpMaHT-
HOWOy. E<pHKacHa je sa: JIHny, jasop, 6eJIH jacea, xypuxe, )J(ewJbY.
Ilonpesaa npecex CeMelhaQe ceveaa CHTHOJIHCHe JIHne caxynn.enor y pa3HHM
<pa3aMa 3peJIOCTH yxasyje aa rpaactpopvaunjy nanncanaor cnoja, '-IHje OeJIHje onpsersa-
sajy H36Hjajy ce npen crynan.e y TeXHHQKY 3peJIOCT rpaneha sa sony aenponycan CJIoj.
5.7. EKCnJIaHTHpalbe eM6pHoHa H naxmtjasan,e IN VITRO
Kon BpCTa xoje HMajy pY,ll,HMeHTHcaH eM6pHoH, H/HJIH HHXH6HTope y eanocnep-
MY, saheae eM6pHOHa H3TKHBa eanocrrepaa Haaxnnjaeaa,e ua CTepHJIHHM Me,ll,HjyMHMa
MO)J(e 6HTH eqnrxacna MeTO,ll,a. OHa ce npHMelhyje KO,ll, naJIMH H opxnneja.
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Mihailo Grbic
SEED DORMANCY AND GERMINATION - MECHANISMS, CLASSIFICATION AND
PRACTICES
Summary
This paper is a survey of the author's studies and the literature treating the problem ofseed
dormancy. Special attention is drawn to the physiology of seed dormancy and the role ofphyto-
hormone inhibitors and germination stimulators, as well as to LFR-response. The classifications
present comprehensively the types ofdisturbances arranged in comparable groups according to the
source ofdisturbance. Along with the significant papers in this field in the world, which show the
development ofideas and interpretations ofseed dormancy, the history and the state in our science
and practice is also reviewed.
The intensity ofdormancy is determined by Lactuca test and it varies not only depending
on the species but also depending on the yield ofthe same individual. The differences in the degree
of inhibitor dormancy in the four study species point to the success ofthis method.
Depending on the causes, the effects of the applied methods of dormancy breaking are
analysed. A wide spectre oftreatments with water, chemical and physical scarification, etc. are ap-
plied in the breaking ofphysical dormancy. In addition to the conventional methods for the species
whose seed shows the signs of physiological dormancy, this paper reports the methods based on the
recent physiological studies, such as hormone treatments. Special emphasis is placed on the effect
of gibberellin and cytoquinine stimulating the germination of the species with physiological dor-
mancy (Ct-C2). Naked stratification, as a new type of stratification unknown in our practice, is ap-
plied on several species with varying success.
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